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Abstract: The Japanese Experimental Communication Satellite (CS) was launched into

geosynchronous orbit in December 1977 and represents a landmark in the use of the 20-30 GHz
satellite communication bands, providing six transponder channels at these frequencies, each 200
MHz wide, for multi-megabit digital transmission. The hardware used in this satellite is described
to illustrate both the technological state-of-the-art of components and antennas suitable for use
at these mm-wave frequencies and also to point up the problems arising at these frequencies
where tolerances and technologies are pushed to their virtual limits by the high frequencies
involved. The types of antennas suitable for producing shaped beam, and the component
technology for obtaining the optimum satellite sensitivity (G/T) and EIRP are discussed. Other
satellite hardware technologies applied to existing mm-wave satellites are also discussed. New
emerging technologies such as FET's and high speed switches and demodulator-modulator
systems which can be applied to later generations of mm-wave satellites designed for digital
communications are considered. 9 refs.
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Abstract: Digital satellite communications is conducted in a bandwidth and power limited

system of noise contributors, filters, nonlinear amplifiers, and adjacent channel interference. This
paper discusses the overall system architecture, identifying all types of filters, amplifiers, and
modulation techniques in a system involving a transmitting earth terminal and up-link, a satellite
transponder, and a down-link and receiving earth terminal which includes the receivers. The
parameters relating to overall link performance are discussed for a wide variety of modulation
techniques and for various bandwidth efficiencies. The text of this paper is in digest form.
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Abstract: PSK modulators must meet many new requirements which were not of importance

only a few years ago; i. e. , the ability to switch phase at subnanosecond rates, the ability to
produce PSK and QPSK carriers at data rates from 50 Mbps to in excess of one gigabit, the
ability to produce modulated carriers at power levels in excess of one watt, and the ability to
produce QPSK carriers at millimeter wave frequencies up to 100 GHz. This paper reviews the
original technologies employed during the 1960's and 1970's for low data rate carriers at lower
microwave frequencies and addresses new advances in switching speeds using dual gate PET's,
higher power modulators using special driver circuits, and the use of multipliers to develop PSK
carriers well into the millimeter frequencies above 50 Ghz. The text of this paper is in digest
form. 7 refs.
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Abstract: A discussion is presented of a SS-TDMA switching satellite system using baseband

switching and the component technologies which can now make these satellite concepts possible.
An illustrated satellite design for the 14. 5 GHz up-link and 12 GHz down-link using forty
antenna beams is discussed. This satellite will be based on ATS-6 design and construction, and
will use baseband processing and switching on-board the satellite to switch between forty up-links
and down-links with a nominal worst case of 20 dB isolation between beams. 6 refs.
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Abstract: The basic technologies which have made possible the development of digital

transmission systems using phase-shift-keying operating at gigabit-per-second rates are described.
These technologies, based on new high frequency diodes, transistors, and integrated circuits,
have produced a family of phase-shift modulators, special multipliers, video amplifiers, and
highly stable phase-locked oscillators which can accommodate the subnanosecond switching rates
required. 4 refs.
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